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For instant information... 



... that's easy to obis In and easy to understand. 

Add graphics capabihly loa computer and 

slrearnline your problem solving with answi 



Build a graphics display and a computer into one 
compact desktop unit and you have unequalled 

Choose any one of the Teklromx desktop graphic 
computers and you gel an easy to use system which ia 
Improve your productivity and provide a better solutior 
in a wide spectrum ot engineering and business 



computer to calculate and display 
chart statistics, and plot trends in \ 

The 4051 can work entirely on its c 
larger computer. 

The fastest computer of its si; 
4052, adds a dramatic increase in 
graphics and ease of use of the 40 



nformalion, 

r graphic 



Now the equally last 4054 excels with its larger >9' 
screen and dynamic graphics, offering new horizons to 
the user of computer graphics. 

All this Is backed by the entensive Tektronn 
support — software, training, and service. 

Take a shortcut to problem solving — 
talktoTsktronix. 



Regional Telephone Nl 

Livingston' 32766 
Maidenhead: 73211 
Manchester .128 0799 






Ibktronix 




14 CHEPSTOW ROAD 
NEWPORT, GWENT. 
50528/841691 / G3310 
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The computer with growth^potential 




For Q Crontetnco... call the experts 

Tel. 031 -225 2022 

Micro Centre 

Complete Micro Systems Ltd., 132 St. Stephen Street, Edinburgti EH3 5AA 
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Jacobs Computer Systems Limited 



for Complete Business Systems 

Do you expect mainframe quality software in your 
first Computer Business System? Ralher than the 
low quality systems you have seen or heard about. 

Then ^ou must see what our mainframe 
experienced staff have achieved on a micro- 
computer based system. 




Complete Business System on 
HORIZON computer £4650 



IMS 8000 computer 
in special desk 



£6950 
excl. VAT 



at 310 Kilburn High Road, London NW6 
Telephone: 01-624 6693. 
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Official orders ol ovei £10 are also welcc 
ith normal 30 days trade credit exended (c 
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If "llie price cf liberty h eternal mgihn 
M-hal quaHly :selernal snooping theprii 

The RehabiliBQDn Df Offenders Art ^PP "gbv the pobceo bvpn 

every individual should be able o j^fbdom as heref e nb 

shed certain personal information - o E" "P^"" H""^^" ^^^ " 

avoid the risk that a criminal offence, com H n an R,^,ht Com u o 
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"We are all the 


even 




potentialinmates of an 


K 


SiispecUng victimisation for his 


information prison." 


CiinlS 






_ of the 


dsmning reports, estabbshed that 









which can trap a person ir 
, and unemployment long af 



Four key problems canbeidentiSed. In- 

or otherwise unacceptable means. It mav Thedangersofinaccurateorout-ol^-date 

be inaccurate or out-of-date. It mav be ir- information have, of course, been recog- 

relevant (albett acctirate) And irimrn^- nised by the ConsumerCredit Art. which 

Son which has been properly detained giveseveryone the right — on paymentof 

and used for one purpose may be passed 25p — to receive a copy of the reconi held 

Surprisinglv there is no effecbve law in '^'"""'8*1 "o'^Y '" internal credit depan- 



ongress has passed, not only the 

see and challenge most files hdd 
by Federal agendes. but also the 
Amendment which specifically 
ip school and college records to 
and students aged IS or over. 



draw when it i 



; fairiy easy ic 
ie case of credi 
more difficult tc 



it the ciffence 



■ effect 



ef did note 
' on telephone- tap ping and 



n possible to discover how extent 
laccurades are. What we do knov 

inadequate. In the recent Mahiie case, light of documented inaccuracies 
where a defendant challenged the police 5Dnal records. NCCL took up the c 



of the number and nature of files kept, and 
the speed with which they can be made 
available to police officers throughout the 
country. Political acfivity (which, in Lon- 



don al leaBi, can simply include attending 

membership uf certain organisations (in- 
cluding, we understand, the NCCL itself), 
parking your car near the home of a sus- 


Viewpoint 


Europe's draft Convention only deals 
with computerised systems. But there are 

proach. The bulk of sensitive information 
— many personnel files; social work. 




pect, being related to a suspect, bang 


countries, the USA. Canada ^nd Austra- 


medical and psychialric records — is stiil 


mentioned by a local gossip Hhe Thames 


lia, in legislating for pnvacy and data pro- 


held manually and may well continue lo 






be for many yeats, particularly if legal con- 


eludes such Odbils as 'Mr So-and-so fan- 


fonred to legislate, if not from convicBon, 


trols only apply to computerised data. 


cies small boys', picked up by a police 




Any privacy taw which esempts those re- 


officer's wifein the villageshopl , - .allare 


from the Common Market (which wants 


cords will be incapable of lackling the real 


increasingly Lkely to lead loyourinclusion 




privacy problems aboul which people are 


in police reconJs. There ha5 been no legal 


with the Scandinavian countries], the 


most concerned. And the computer indus- 


control, no Parliamentrv scrutiny, over the 


Coundto/Europe which is now debating a 


try rightly resents being picked out for leg- 


criteria for police use of information. But 




islation which would reinforce the widely- 


unless we face up rapidly to the problems 


and the protection of the individual, and 


held but erroneous view that computers — 


of determining what kinds of infoimation 


the British computer industry whose de- 


as cUstincL from the use and abuse of per- 


about which mdividuals the poHce should 






keep, and what they should not, we will. 


bylegi-slalive delays. 


pnvacv. 


as a society, have sacnficed individual pri- 
vacy completely 


The report of the Data Protection Com- 


agendes know about vou is only pari of 
the more general right of the public lo have 




Most oi this is not spedBcally about 


But it would not allow the UK lo sign the 


computers. We are concerned with the 


pn^posed European Convention in its pre- 


access to government information. And 




sent form. The Convention would, form- 




that individuals have a right lo conhol 


stance, ban the recording of data on reli- 


vacy, and the campaign for freedom of 




gious belief, political opinion or racial ori- 


information — are vital parts of the at- 




iccfs consent) and would provide a right 


tempt bv ordinary people to gain back 
some of "the control over their own lives 




lo see and amend personal files — a matter 


which has been lo-^t to the authorities. | 


from battering. InformaBun privacy j- nni 


winch, under the DPC proposals, would 




an absolute right, but it challenges the as- 


be left to specific Codes of Practice. 
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accordingly. The Coundl of Dflicer, 



look here! 



1. 'I have seen the first two issues of 
your magazine and consider it to be 
very useful for the non-specialists, 
whom we are attempting to reach' 



2. 'I would like to congratulate you on 
your first issue. Both the selection of 
topics and the level at which the 
articles are aimed, make the magazine 
a worth-while buy for anyone 
interested in the microprocessor 



3. 'From reading the first issue of 
Computer Age it would appear that 
your publication is an applications- 
oriented one. But the articles are much 
better than those found in U.S. 
applications-oriented computer 
publications' 

4. 'Congratulations on getting it 
going. Your first number has set the 
standard which we had come to expect 
and I am sure that you will attract your 
usual and a growing following' 



when people keep telling you you re good, you 
have to believe it 

Join Computer Age by taking out a subscription, 
see foot of page 78 




We celebrated by slashing 

Ledger systems prices by over 60%; 

SALES «Qc 

LEDGER XMO 



PURCHASE 
. LEDGER 



£95 



F^crPEtsoft 



Disk Payroll eSO (or up to 200 employees 
Dish Stock Control C50 handling 2,500 
(Pelsoft/Compu Think Disk] or 
Disk) 

Mailing List E15 VAT PackCl7 50 Micn3chessE14 

Word Processor £25 Invoicing E20 Super Sianrek Ea 
PET BASIC Tutorial E15 Forth E30 Ellia Doctor EB 

Assembler/Editor E25 Statistic 

Prices SKclude VAT, C:edit card orders accepli 
lelephone. All programs available thraugh youi 
local PET dealer or direct trom: 



y^: 




ofGVef170PETorograr 



Micros and Society Empioyment Derricl( Grover 



OPTIMISING EHFLOYHENT 

IN THE 

MICROELECTRONICS AGE 



'Microelectronics technology 

is not of itself 

creating the problem.' 



si'ilence Thi factsiiou d be rec Knisedin 
accounhng pncedure? he assess ng 
tlie merits lib" rs ( "iiuip- 



ib being carried on amidst a number of miramums 

trends which indicate the need to review """ '"W inethads ofdcpnv 

our system of empioyment, its incentives ^•"P'o^ble of their johs^ The soaal secunty transler of benelitl w. i i 

and security measures. Microelectronics system benefit is, in etfeci, in competihon nppjs ^t the receiver are matched bv thi 

technology is not of itself creating the pio-. with the employer and, by competing for capabilities of the donor The empioyei 



that will agsravate the trend. 

As fewer people are needed to produce 

population will be employed in work of 
more limited benefit for which Umiled ■■- — -r ■-/,— ■ 
funds will be available. Insufficient funds, f^.'"?"'^^,' ',' "".' 
J compete with iht 



)f the marginally employ- „|,05e capabilities eiacllv n 

:iie, It sets a ae facto minimum wage, Tlie quiremenfs of a job, wil 

ixpaycr provides a substtute for earn- ri\ote effidendv than a 

igs, while the employer seeks to replace supposing psychologica: 

■aff with capital equipmentifthecammgs 1015 to be constant while 

re too high. The pending minoelectron- made. It will be noted ti 

■s revolution is destined to cause many oi two-way ret]uirement, A 

■placed by capital capable of doing his | 



threshold produced by unemployment leader has drawn attention to our plight if 

pay, Basic remedies are necessary to give advanang technology causes unempioy- 

incentives for the able to work efficiently -^ '"^"f^'^''^™"'"^™'"'^'"-™''"'>"^^"™ lower rate of pav than his capabilitii 

while mainlainine a basic minimum Kving '""S^'' suppon subsistence payments, j^ould warrant, 

does''not^?mp^i'lL''',^e«;s?ry"le^^^^^ sisfiEi^S^JVu'iS^oKSm't ^clieveTws maJch. Z matcZi mosHik 

SiSS^^SS^S iH^SEiJp^fH ^SiS^SH 
iHHS^SSS? =^^S^£ ^^tS^B^ 

ilf^S^li i§i§ll^ S!£S££~H.^ 

needylothedetnmeniofall. ^'^P removed and only apparent in the Lg, ,,5 now consider the objectives 
'" oursystem: 

■mployment sub- in acconjance with public opinion, 



plo,„lo 
111 Ihi d 



Employment 



bve income tan scheme appears In have 
iinilar problems. TTie Swedish eipeii- 
nonl it a diffETfnt concept:. Taialion based 
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MACRO SALES DRING 
MICRO PRICES TO 

TRS-80 
MICROCOMPUTER 
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BUYING A PERSONAL COMPUTER 



Usiie bahniB'i is Tuh^i^al FMor ul Popu- 
lar Electronics majicirit u hxlt jiEiifis'ifrf 
an flftolf 01 llw Vtau hiiibii co'tputer that 
ttddmcthilo Ike boom m ^waW ^yifcnK 



the results to the user. Typically, input 
comes from a keyboard or data-storage 
device such as magnetic tape or disk, and 
output is delivered to a display device 



■I abstruse pursuit practiced by a 


delivering output may be complen in 




B handful of dedicated near-geni- 


deed, but it is no more important for th 


in "small-scale" applications. These in- 


uses, personal computing has come a long 




clude, for example, music creation and 


way. The prospective user now has a wide 


cess than to know esactly how his televi 


generation, speech synthesis (with the 


coterie of manufacturers vying for his 




computer both "listening'' and "talking" 


hardware and software pounds, and 


— works. If he can turn on the machine 


to the user), control o! electrical appK- 


should he take the plunge and become 


feed m the data, and follow a few fairi 




acdveiy involved he will find himself m" 


simple niles, he can obtain results. Sys 


ing, and game playing. Generallv. to per- 


the company of literally hundreds of 


terns contained in the computer itself wiL f^nn such diverse t^sks, the computer 






must be equipped with optional extras 


Plainly, personal computing has become 




called "peripherals". 


siicable business. 
Boon that this proliferatiun of cquip- 


Basic Selection 


Depending on the computer selected, 
there is usually a broad selection of op- 


entrenched computer user.il can easily 


There are basically two [j'pes of person 

those that are computers first and game 

priorities. Depending on your spedfi 
needs, each type can be an eicellen 
chdce. But before you buy, define you 

the various computers available. 


tional peripherals available for it. There- 
fore, before purchasing a computer, check 
out [he peripherals market and select a 

The following is a brief description of 

al computer. Although space permits only 
a few brief mentions of some useful peri- 
pherals, you can obtain in-depth informa- 


overwhelm and inhmidale the beginner, 

neophyte learn what personal computing 
is about and give some guidance as to 
what sort of equipment should be pur- 
chased, should he be so inclined. Prino- 
pJl, w will b. co„™,<l will, Ih. ^-m- 
one "magic-box" type of computer that is 


easy to understand and reasonablein cost. 


First, determine what you want you 


tion on peripherals by viating your local 








al computer is a small system with real 


ample, might include in his Ust game 




computatiorial capability. It is "personal" 


playing, recipe- keeping, telephone num 


with the desired peripherals ID detemiine 




ber Sles, household accounting (check 


whether or not thev suit vour needs 


and internal resounres would make it 


book balancing, computation of inteies 






on loans or on savings-account balances 


Music 


dal and/or sdentiGc tasks. But, as we will 


eld, and perhaps even ^me small-busi 




see, it is capable of many tasks that have 






application in the home, not the least of 


Then give your imagination a work-ou 


rently available for the home computer. 


which is game-playing. 


and think of some "blue-sky" tasks yoi 


They do not require knowledge of how a 


Physically, a personal computer is a col- 


might want to try. Being too conservative 


computer works. Usually, a built-in set of 


lection of hardware that can accept data 


at the start can frustrate you Uter. No« 


instmctions can be easily followed by a 
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basically two types o 

5 essentially the satnc 
;ripheral pJuRS into th. 



Ihen stores the keyed-in in/orma 
later playback. Most systems al 


'"P"^' Speech-output devices are used to giv 
°" """ the computer a voic^. Most low-cos 


conhDl, with se 
wireless syste 
unit "speaks- 


so that all types of special effects 

Unlike a conventional audio-ro 
playback, thedi^Uzed playback c 


^^^ ""■"** "speak" very dearly, while those 

U3«iu> iijg, ^^^ i^p progtammed to "say" any 

, thing (phoneme oriented) do not as ye 

""""S speak clearly, although Ihey arc under 


uMOg the ac p 
necting cable 1 

The remote ha 


without changing the pitch or oih 


;^!^ Speech-output devices are u,ed .0 ver 
'Pfl: baUze games; leach lette.s, »ords, and 


accordingly. T 



iieschool childrer 



m^cstm^^^ 
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eshng adjunct Lo game playing. 

Presenf-day speech -in put peripherals 
accept voice or other sound input and con- 


M\ 


■-?1 


i 


s 




vert it into a digital "code" that is stored in 
computer memory. The computer is 


■gl 
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\ '^WflJ^^^I 


"told" (in the speech system's built-in in- 


§R*'J 






^' jL 




stmctiorTs) what to do when it detects [hat 


■■;^ 






^m| 




sound again. For example, il can be pro- 


iHy^fl 
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what is said. Allematively, it can input 








the spoken word as a command in a game 












displayed on-screen. Speech input can 










As its name implies, the hard 


also be used to control radio-controlled 


Control 








cars with suitable plug-ins. 










interconnect the computer with 


Since speech-input system.s must be 


Providing a con- 






a control 


moles. The advantage of this appro 


"trained" wilh a voice, a security system 


peripheral and th 








that il eliminates the possibiUly of 


can be created. This opens up many in- 


number of electric 


1 appUa 




scattered 


noises from creating decoding prob 


le resting possibibties for the home 


around a home, offi 


cc. etc, c 


anb 


econtml- 


Using a control system, it is poss 




"swapping" by hobbyistt 



are hard -copy printers and disc systems. 
Let us discuss each of these items in turn. 


Guidelines 


memorv that retains programmed data 
even after power-down]. Others retrieve 
the language from a cassette or disk. 


A hard-copy printer is a form of electric 
"typewriter" that is driven by the com- 




puter and is capable of printing the desr- 


computer you have in mind has provisions 




ed output on paper. There are many types 


for adding a disc system. 




of printers- They are usually expensive 


Like cassette recordings, disrettes wnt- 
ten by one machine wiU not work or ano- 


What to look for 




ther. There are many factors involved here 






including hard- and soft-sectoring and 


In personal computers, you have a 




the di.ic operating system. 


are planning a printer option, make sure 


The only language a computer under- 


the manufacturer chooses the computer 


the computer you select has a suitable 20- 
mA or RS-Z32 port. 


stands is "macfiine language", which 


and input/ootpul devices and sells them 
as a "package". The user can rarely alter 

allows the user to select his computer and 


Your choice of printer depends to a 




great estent on what you wish to print. 


developed to allow you, the user, tc corn- 


Assuming you feel you need a printer. 




any of a number of compatible peripheral 




less human language. BASIC (Beginner's 


devices. Expansion is relatively easy and 
inherent to the compooeots system. 


mind. These include type of printing font 


AJl-purpose Symbolic Instruction Code), 


desired, number of columns (characters 


developed at Dartmouth CoUege, is the 


per line], number of copies, printing 






speed, type of paper, type of paper feed, 


5onal computers. This "Mgh-ievel" lan- 


computet, the first thing you must keep in 


available forms, eh;. There are far too 


guage converts the computer's "low- lev- 


mind is the method of expansion. One 


many details to spell out in this article. 


el" machine language into a human- 


appniach is the "bus" system, such as the 


The best suggestion is to consult your loc- 


understandable form (English in our 


S-100 and S-50 popularly used by a num- 


al computer dealer. 


ease). In a sense, it is an "interpreter" 


ber of manufacturers; and some manufac- 






turer-unique buses. Individual manufec- 


built-in cassette interface. This is a low- 






cost approach for feeding programs into a 
computer and recording outputs from a 


Languages 




^e'lnt^rfaceSB a loU -°Ze. a'n^^^^ 


Programming delaib that come with 
every computer illustrate how to write 
BASIC programs, but only for the given 


and will work with any plug-in designed 


cassette is a serial storage system, it may 


for it. The S-100 bus is another sloiy 




computeif Bear in mind that there are 




to locate a specific program A computer 


manv versions of BASIC, each with its 


ConhTjversy over the S-100 bus arose 
because it had too many unused connec- 


moat^^s''i't*cann^^''^n'd^thc™;scl'tlio 


own unique differences. This means that 


if you copy programs from a book or 




start from the beginning. However, the 
advantage of the cassette mediumisthalit 




there arc literallv hundreds of different 
plug-ins for the S-100 bus, not all will 
work in all S-100 computers. Keep this in 
mind when you are out shopping for a 


costs only a fraction of a floppy-disk sys- 
do not require random-order program or 


A computer can communicate in any 
high-level language wntten in its own 
machine language. It is po.ssible to have a 


data retrieval, it might pay you to slay 


computer woridng in any number of lan- 


computer system. 



guages, one for each different type of pro- 
gramming. For example, you can use 
BASIC with some programs, FORTRAN 





t to, the language yo 


A disc system has hvo interdependent 


very important. 


dvantages — random access and speed. 






guages built inhj them 


I's keyboard, which is enough to store or 


^^ 


etrieve data within a second or less. 




Two dilferenl types of floppy-disc sys- 


^^ 
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e same principle, their basic difference 


Mmm 


in the sii^e of the discetie itself. Most 


'^^H 


opular and less expensive is the 5Vi" 


^^1 


33-mm) system. The 8" (303-mm| sys- 


^^H 


m has the capability of storing consider- 


">— 731 


bly more data than the smaller diskette 


■,^^\\i 




^ i^ 


oth drive and disccltes. There are also 


r "*"»- 


,sc systcrns that offer "double" and 








ata storage on a single disce'lte (and 




much higher cost). 
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A second expansion approach is a un- 
ique (In the manufacturer's particular 
computer) electrical cormector usual Iv loc- 
ated on the rear of the machine. Foresee- 
ing future expansion, the manufachirer 

peripherals he may produce. Since the 
company itself will be manufacturing 



usually be very fe« 
this lypeof comput 

[npul/output (I/O) 
opportunity (or espaii 
be either serial or c 




Computer Stores 



the best display but requires vou to invest 


No matter where you buy your comput- 


irr a separate monitor. The"te«iver ap- 


er, make careful note of where your local 


proach, although low in cost because you 


computer store is located and pay it a 






width-limiled and may produce onlv a 


elf puts at your disposal (for a fee, of 


passableimage on-screen. (Although aTV 




lecdvercan produce what appears lobe a 




sharp image with conventional TV trans- 


tions on hardware and software. And 


missions, it will not clearly display a com- 


should your computer ever fail to operate 


puter-generated image, except perhaps 


properiy, the computer .■.tare's service fac- 


forsames.) 




Du" to the limited elechoryc require- 
ments of a TV signal, a computer display 
ol 40 to W) characters across the screen and 


In relatively short bme. 

centers" for computer people. Here is one 


about 16 lines deep is about the hmit for a 


place you can be sure of meeting others 
who share your interest in computers and 


clean, cusp display, Keep this in mind. 


especially if you plan to use your comput- 


pick up lots of good inlnrmaSon from 
owners of other small computers. Heie is 




where you can keep abreast of the latest in 



j[our graphics, the only economical way pro, 



Try the ACT 800 
series computer at 
one of these 
dealers now: 



The cheapest 
most advanced 




Microcomputer" 




FlCiTseries 800 ,0.0.,. . .dSiy '4opW. 



generation compulef system buiH in Calitomia by Nebula lully inlegraled software packages written in Britain 

CompuKninlt and badted by Britain's leading computing by ACT indude Sales Ledger and Invoicing, Purctiase 

company, ACT. Ledger, Payroli, Slock Control and Word Processing. Plus 

The ACT Serias BOO fsaturss lighlning fast processing overfifty more program titles 

capabilities and unequalled data retrieval speed. II is ACT B08 with 600,000 characters of on-line disk alorago. 

upwardly compatible wnh the PET. £3,950 + VAT. 

In addition to bnlliant High Resolutkin Graphics the ACT ACTB24 with 2.400.000characterso(on-line disk storage, 

Series BOO has the most advanced full screen data entiv and E4,9S0 + VAT. '•"^.e, twmci ar nmBoi ^^nq m boss 

ediiingcapabilitiesevermadeavailable on a micro-computer. PEi,5in,i.aijo™~r.omn.odori, /^i I 

I your nearest daalei 



lEflii 
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Computers and Art 



Brian Rettin Smitti 




SHAPES, 

FOBMS, 

RELATIONS 



.tabiy from New Scierli^t and 
the Niio York Rn<,eiL- of Books. Thi5 is not 

philDBophy, biology, systems tlieoiy, 
psychiatry, anthropology and so on, casts 

splashes and little waves thai can make it 
appear as if he's just thrashing around. 
Certainly he's not just catching Bsh; 
though, to push the analogy too far, he 

(Those who may have detected an over- 
zealous use of foreign phrases, epigrams 



book with the Computer Age? 13oh, e 

Lislen — what I've tried to do is to r 
Ihc book on two levels. The first is 



ins that he thinks we should clarify, in a 
apler called "Eiery schoolbov knows 
, ". Sections include "Science car nev- 



's that 



:10th m 



MIND/^D 
NATURE 

A Necessary Unity 

GRBGOR/ 
EATBON 



cap oiil of the 1 

ntm any computing book Ih* 

cad This approach, whilst igno 



i that of pin-p.„ntinj; "A mifaClB IS 3 ' 

insights, meiaphur;,, materialisfs idea of how to 
vhich seem to me tu sscBpe ffom tiis materialism. " 



igining", he Iclh his daughter 
u cannot imagine the w 
why stress that little 
you something about the seir- 
xiwer of ideas: that the world 



imagined," 
Some other 



"Purpose appears 



cooked crab to ume art students, and 3 
ing them to produce arguments to sho%^ 



Discourse 



d politely to the other* Huggins on the 












karddu. Scrry 


Ih 








s..n savs, is the 


be 








nl,. tautology. 
eptancBorper- 

hi magaanc. let 
ake the place of 

Th alurr. by Greg- 
ed by Wildwood 

24 Kensington 
1 send a book- 


things which 
(onlv that) give 


ri'sir 


to them. Pa 


s indeed! 


and fnends, most picasandy suggests 


told you itwa 
Oh, blow Ih 


n ri 


fatrHe ca 


ne to the 


teaching or public discussion of comput- 


nstitutegfCn 










some bme agL- 


v^ 


'thl^v'^'^'m. 


d''!;nn,r 


bncl dtscnploil i.t Jri Jrt,v,.'rk nr te-tbo^k 


ed. As he say 

VOu'dbecninl 
1 know somei 


vr 


^t'!; 




and se„d,lk, mc, n,.t to' 0."ir„(fr Aifc,' 


to him, but sat 


with 


her arm arc 


und him. 


back. Thanks, ■ 
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£4054.00 for the system with VDU 
CROMEMCO SYSTEM 3 
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XITAN SYSTEMS LIMITED 

23 Cumberland Place. Southampton SOl 2BB 
Telephone (0703) 38740. Hours Tuesday..Saturday 9.30am to 5.30pm 
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Computer Managed Learning 



David Walton 




USING A MICRO 





1 er two Hems are a once and for all cost 


"The more linear the 


So, to justify these costs, particularly 
the fixed hardware costs, the CML system 


subject then the greater 


U^e problem." 


a large part of a course. The problem arises 
because, to spread the costs over sulli- 




dent numbers of pupils, and for sufBdent 




B length of time for the system to become 



/lanofted Learning (CML) 
■ f educational computing 
>duccs a lot of research, 
Jrldng examples. This is 



nslance" to CML, due 
5. Although CML owe; 



some subjects than in others. A first ap- 
proximabon would be to say that the more 

priiblom. It IS Hwlh iii-.T[minatini; b.- 
iween local linearity and global lineanly, 
and it is the \ocal linearity which causes 



cost tlireshold, below which, although die 
total costs can be slightly reduced, the cost 
per pupil houris unarceplablv high. Here 



rfuang the 
dity. CALis 



allowed to pi 

The major 

a CML syste 



il cost thresh- ' 
1L is likely In ' 
is usiially not ' 



iniform class. This 



enough money in sec 
run the easting courses. However 
initial cost threshold is the greatesi 
rier, and these costs come in 3 parts; 



e CML systt 
of the Nabo 



m nine the; 
their own 
s in Hert/oi 



n 3 L.E.A.'sarecu 
:hool. The remainii 



;aming independently of the res 
lass (although small transient grc 

nanaging these 30 independent l 



project was jointly fund- 
ind Hertfordshire County 

12-year-olds, which is designed 
I a mixed ability classroom It 



irlof the (chapters), each m 



■ ofap 






Schools 



:. CAFETERJA 



dudes diagnosdc comments v 
answers are wrong. 

• To schedule pupils within Ihe i 



. BATCH 
Here, all (he pupils' cards are collect- 
ed togefher, and fed into the com- 
puter at the end of the school day. 
The computer marks each pupil's 

with appropna 



The pupil then tears oil his/her piece 
of printout and returns wilhit tothe 
classroom. The register for each class 



s Ihe 



rcgisle 



■ "■i-JG: H.C.F : 



TOTAL Mi^RK 1.6 OUT Df 



DO WOfi-KSHtUT C2S 



C2M is a worksheet in Module 


The 


sean:h M 


achine's 3S(IZ 












-floppy disks, 


Hewlett Pack 




numeric answers are also accepted. 












C2S]S an optional worksheet, wh 








.as several ver 




-ompuler has scheduled the pupil 














led- 


penphcr, 


s. 












Die system is ■, 




■ 








articulariy !o al 








degree oi 






Computer Age aielcame^ nrfirles fTom 


-omputer 




age, part 


lulariyin theca 




xh[inl teachers arho hnv mpkmenled. or 








lass teacher to 


.onitor the pro 


are in Ihe process of impkmenlmg, micro- 


'0 nn the system independently, is 


He- 


gress of 


ndivdual pupil 


, without lo^ 


computer usage 



The Rohan Computing Collection 

pume CIPCR SDIDQID . oici 



Rohan Computing 



^eH- Produced and widely used in Engiand and U.S.A. 
COIMPLETE BUSINESS PACKAGE 



INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY 
PROMPTS USER, VALIDATES EACH ENTRY. MENU DRIVEN 



- EXAMINE PRODUCT SALES 2'- = fiETUR^ TO BASIC 

WHICH ONE? (ENTER 1-24) 
01 SUB. MENU EXAMPLE: Dl = EXAMINE: 02 = INSERT: 03 = AMEND: D 
as PRINT (1,2,3): 06 = NUMERIC COMBINATIONS: 07 = SORT 




., pjV^^- We also sell the Hardware to do the above tasks 
^UpO^ so you can do the complete purchase at one source. 




Computer Assisted Learning Languages 



George Gerhold & 
■ Larry Klieriaty 




MICROCOMPUTERS 

IN 

CLASSROOMS 

Part One 



Ce:" e Cerhcll I Pn<)k'^'ofrlrm-^M, md 



1 n Thp r 



nhiimarA mecha- 



30uk h led 7 



"The only way to achieve 
' long-range acceptance of 
and success of an innovation 
i. is to Involve the teachers In the 

creation of the innovation. " p 

The avallaHlity of relatiuely Idw-cosI mo 
microcomputers has hansformed ^^^^^^^^^^^^^^^^^^^^^^ cjQc 
the idea of the classroom computer He 

hing uahon P c^ en G tied VVe tern Washington Uniiersitv Both honal innovation (he used the ntroduc 

a Rhu mho a mpebenhMark au hors haie about len v"rs evpenen Hon of omp iter'; into'' vparcoilegesasa 

Ho lu n ne end and on h o he wi h this lypi of l i p '«. t. nc j h a I j , jj i | ,j n lud d hat Iheim 

ried hoo hose umish ems prognn ped in 

h b h F h fii^ hm n he a umulated d ^,. 

h [.rogran-, niation Theonly 

h h cimpkmtnl rge acceptance of 



The need 
for an author language 












p Don 
d ani d h 


hap. 

he prosr 
this ,!'.■ 


ii= 




,1 


languagef, Mu 
programs whi 

language. Evi 


ural tar 
ample, 1 


"aAi'ra'^o'Z't 


wa e peaal ha dw e nn b nab n 
specia h-aimngpogam e h rs 

Lirally into three parts: 
system software or author languages 
hardware requirements 


K why is c 

'1 lab 


neof 

pro- 
n the 


language worthy 
the pn.i-essing of 
uch a degree that 

t us consider pro- 
a question whidi 



answered "yes" or "no", Ifw 



Languages 



iscd interpreh w langudgt- can be j 
i the di^k dllDwa — indcpcndf 
lemorv size — and therr are no Ltr 



However, we also mu5l rccogm^e th, 
the anF.v/cr* 
ll's yes or no. I knew yesterday. Surely no 

■ languRge like BASIC, ) 



The lerminal screen should not a 



mrkly under' 



none of the above 






if that 



)( tlun 



effort I 



itchth 



In the author language which we ai 
cate, COMMON PILOT, the task reqi 
a angle line 

M; yes%%!of courBe!sure% 

Here M tells the cum 
student answers the ei 
an or operator to sepai 
valeni response^: the 11 



IracQon of numbers from iesl. Ail 
muslbe simple to pragiam, and Ih 



"The answer-processing 

instruction or instructions are 

the most important feature ot 

ar) author language. " 



included. The author languagf 
miiiputations; floahng pcnnl, scientific 

bHic synlan. Most teachers have little in- 
terest in the elegance of allemafive nota- 

slractute including nesdngisalso needed. 
Subroutines and powerful computation 
can be combined to add features to the 
language not envisioned by the designera. 

This is essential because we are still m the 

or language which will properly interpret 
the numerical answer 39 ,01KI, but it is easy 



for graphics. Examples will be given in 
Part III, 

whether or not the language should be 
designed to ease the programming of a 



question, and c| if the 
ig, giveal- 



thor languages 
make the branches automatically: that is, 
they include a correct -answer matching 
instruction which also triggers the branch 

instruction which also triggers the display 
and the branch backward. 

ample, one that has only one matching 

branchinginstructions. Implidllanguage? 

ber of computer steps; explidl languages 

combinations oi single steps is much 

plidl language either has a very large 
number of different inslnictions, or its in- 



age, so most author languages - COM- 
MON PILOT included - compnmix on 
Ihh pawl Id keqj karihiiirc to^lf dmun. The 
' author language should allow the author 






■■fou 



1 the I 



■ions of BASIC, when 
current iii'itnjction is INPLTT X, the 

svsteni that thcauthor has no way of 
ing the student whatis wmng! Remen 
that the typical user of an instmctii 
program knows nothing about computers 
beyond the effect of pressing the RETURN 
key. Therefore, coding error traps which I 

coiliniif on ir the program. An inability to 



"Ideally the au^or language 

should free the teacher from 

onerous book-keeping details." 






i these 



• tfa inasochistic teacher tivrr arilfttiif to inuesi r 
ffforl. he or she uwiiW finrf thai Vie tspanie tir 
wilh the S ASIC axle laaapimUing. 



We turn now to some broaderdei 
in the design of author language' 
main differences between autho 
guages are related to the decision: 
designers have made in these arei 

Webelieve that this in itself means tl 
author language should be a disk 



leads to the production of quality instruc- 
tional programs, and which runs on low 
cost hardware? The answer is a resound- 
ing ves. We believe that COMMON PI- 
LOT is such a language. We use COM- 
MON PILOT for high-quaMty instructional 
programs. We have taught it to teacheis 



;requii 






Ig COMMON PILOT, 



CompuSoft Publishing Proudly Announces . 



THE BASIC 
HANDBOOK 




This HANDBOOK ■» written to be used! 

With The BASIC Handbook you lan finaUy make those 
BASIC programs found in magazines woik on your 
computet — or know the reason why Ihey can't. 

Il there 15 an dhemate way to write a program using other 
BASIC words, the Handbook wiU show you how. 1( there is 
a function needed that your machine doesn't have, the 
HANDBOOK giues you a subroutine lo accomplish the 
same thing. About the only thing the HANDBOOK won't 
help you with is additional memory. 
Who needB the BASIC Handbook? 
Euety user of the BASIC larrguage needs the Handbook! 
Hobbyists converting between .BASIC "dialects" need it. 
Students learning ard using BASIC on any size computer 
need the Handbook as a supplement to their BASIC 
language text Programmers at every level will use it 
constantly to find better ways to achieve the needed results. 



DIRECT MAIL ORDER FORM 



it's Here At Last... 

Written by the author olyoui Level I Users Manual. LEARNING LEVEL 11 picks r 
Manual leaves ofl. It also supplies Ihe changes needed to make Ihe Level I Mann 
Level It TRS-80 

LEARNING L£VEL II covers all Level II BASIC tieyond Level I. plus much niore 
the Editor, explains what the many error messages atf really saying, and leads 
Level I programs to Level II. 

Dual cassettes, printers, Ihe Expansion Interface with clock and other leatures a 
easy-lo-leam style that made Ihe Level 1 Manual bmous LEARNING LEVEL II 
for your Level II TTtS-M)! 




DIRECT MAIL ORDER FORM 



Languages Assemblers Parrel Ince 

WRITE IT YOURSELF 




humblest microprocessor The alRonlbms 
that 1 use to describe the construction of 
assemblers will be expressed in a PAS- 
CALIike syntax. I miike no apology fur 





hine language 


Characteristics 












FleW structure 






The great majonty of assembi 




p S mm 8 would be a lot 


tions can be described by the for 










■e d p operations and 














The firnnat consists of: 
alabel, which can be optional 










MP NEXT 


fields usually contain nun.ei 






symbolic names. 






The bagment of Intel 8080 










[II) tube pieced in the register. 






which descnbes the operaDon 







The above consists of two irstmclions 

d dress Beld; a labelled instTuctiim 
TEMP:) which contains no data or ad- 
dr^s fields; and an instruction (MVI) 
whi hcontainstwadalaoraddressEelds. 


S«S„,w,w^,™.w 


bel 

A label alliiws the pmgrammer to refer 
(I. an instruction, usually by means of 


Ftead an assembler slatemenl; 

cesaiio begin 

li»l( up the operBlion In Ihe operMlon 

table and replace 11 by its numeric equ>- 


symhiilic name which holds the address of 
the instruction to which it is attached. Lab- 
els are normally constructed from leltei^, 
digits and a few other characters such as S 



'"i^e'ne^t'fnslmction has an operation SSm^r^Td"^'/™'™ "'"" """ "*^ " ^^"^ "''*°'^ "''^■* 

in the NEXT two bytes". These hvo bytes Read an assembler si'alement 

contain the add ress OA , lower order byte end Operation 

Rni: thus, the effect of this instnictinnis to yh^ uperatinn field is the only part of ai 

riirn,! to the instnicbon at address (lA. As vou will see later, this algonthm re- jssembler instruction that is "n/ optional 

Tills Ivpeoi programming, using either presentssomethingof asJmpUBcalion, For 11 usually contains a name whichisai-horl 

he.adeom^l or some other m.menc base, instance, it doesn't include any treahnent ened version ..f the operation to be caniei 

is eslremelv inonvenient A programmer ^f errors in the assembler program. It out. Some examples from the Intel SOS 

has to remember the numcnc vahies of does, however, embody the main prind- assembler language ate: 

each operation available in the machine pipg (hat underlie the construction of any JMP juMP 

language, and has to allocate and keep assembler. Before Igoinlo hirtherdetailit MVI MoVelmmKlUte 

track of what each numeric address stands „Quld be useful if I outlined what the main INR IMcHemem 

fur. This can he an extremely error -prone charactericBcs of assembler languages a re- JNZ Jump on Hot Zero 



Thest 



r.on.a,TdaIl a, aj' Asscmblers 



r 1 ijn ->r a Idress field holds the ."''t"^' ^ 

'lif r,'i'r5(iT' Ihc second data or ad- J' "^'^' "P' 

'''''^^'^ran?i^n^.™t^fc"namej' '""'P i-^'™^"""' " '= "^"able to rep\aZ CmstmZn'fthl 

coniain syniDouc names, ^jpyf- >,„ „- n„m„n^ ;.H:Hro« Thit i= ho- ,-,„i„ ,■,,( , -,,,„.>■„ 



lenglh of 






may find the following m ih 
data fields of Intel 8080 assen 

00111111 a binary pattern at 

OEH heaadecimal OE 

22 decimal 22 

17Q oclal 17 



n-. h« 


nable 






he 




bTem^d 


labe 


ot™lv 




pmst 


n refe 


m'e 


so apt* 


hnl 


rhha 


been defln 


dbvap 




ntfiat 


appea 


itoff 


rinlhep 


rag 



Pseud operations 




efercnces the 










thcpseiidooperabonDB. 








sei, parhai- 


used to flllocflle blocks of storage- set tip 
constants; conlrol the assembler UsUng; lu 


larly wilh micraprocessor 












carried ool by simply Inolan 


uptheoper- 








DEVR: D5 100 


contents of other fields 





This is be- cuili; and a number which repreients the 

Iheinstructianlo operation .7j-.s. The length of the instmc- 

■d, and ihetefniE Qon is ncedi-d m p.iss 1 in order la calcu- 

tic late the address at which each inslmction 

th an instruction at address 03. and that in- 

an strucaon has a length of 2 bytes, then the 

ne next instnictiDn is placed at address 05. 



i - trny (1„IOO| of oi 
edthattheoperaBoni 



mpleoftheuseotlhepseudo ----- t,j.|, gntry. Describing diis infonii. 

operation DS which is used in Intel 8080 "Principles Outlined are ?tandmE'tr^Ii''ndoie^^of as^r^ble'i 

assembler programs. It allocates UWbvtes i „„i,i« i^ h,^ ,.,t,„i^ standing the pnnaples ot assemble! 

of storage staring at address DEVR " applicable tO the Whole shvcton, and would perhaps confus 

computing spectrum, from the '^ih loo much detail. 

largest mainframe to the l can describe the symbol table as; 

Qimm^^is tLirni in im -oriirit wri ut humbleSt micrOprOCeSSOr." Iw» symbol entry ^necon/ 



■"■'■ '"■ As an example, consider the Intel flOSO *""■ 

■ ' -'""^ MVl instnicticjn. It is converted into the ™' sv^bol table - array (L-MW) o' symbol 
!-■ l-'-'gin- valtielEwhenthedestinationQfthemove . "^ ,, , , , 

marked by ^^ ^^^ ^ register, while it takes a value 06 ■^B^'n I have assumed that the symbolic 
■ -' ~"S when the destinaUcn is the B register "ame rtas no more than Hght ch- ■ 

'■" Thus MV] E, 7 would be assembled as IE ~" ' ~" " '" 

07, while MVl B, 7 would be assembled as 
06 07 This problem can be dealt with (airly 
easilv 1 shall leaieits solution until a later 



icter used with the Intel 8080 as- ^^^^ ^vi E. 7 would be assembled as IE ^"d »^^t'";^ ^^^^ ^^ ^^ 






a1l,-dbya bier language. It Can be described as: 

speaal character. " " '^' *"' "^ ' '' ^ t'^ ^t* 'P' (ypapseudoopentfy = ei™y{1..fl)o(en«f; 

">? " ^'""'- '™ ™rpaeudooplable = ar™y(1„10>n(p9«u(to 

Pmblems otn II lapas's' "'"'""''■ 

Now rhat 1 have outLned the main feat- I I re iijiiu i^, I have assumed that pseudo operations 

ures of an assembler language, the ne»t arhcles [ins sent- c iJ.s nl igthecon contain no more than su characters and 

encounters in conshtictmg an assentblcr, piss consists ol reading each instruction avaiiablein the assembler. 

The main prablem is concerned with the checking whether t contains a label or These then are the data stnictures used 

processing of instrucBons that contain a contains a pseudo operation which as in a typical assembler. My neiit article will 

symbolic name whose addness IS untntruid signs i \ ilut ti svnbl i mi Itthis describe, in more detail, the algorithms for 

III llml pomi in the processing. In order to found such in instruction then (he svm pass I and pass 2 which use these data 

illustrate this, esamme the fragmentof as- bohc name is entered n the si mbol table structures to accomplish the assembly 
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PERSONAL COMPUTERS 



BASE 2 PRINTER £450 (Pet Compaliblel 
CHALLENGER 1 £223 

•TEXAS Tl B9/4 WITH 13" COLOUR MONITOR £890' 

AIM 65 IK £420 

SEAWELL 

S 10Q MEMORY I6K 2MHZ FULLY STATIC 

COMPLETE ';100SY';TEMWITHZ-80CPU 



INTELLIGENT ARTEFACTS LTD 

Cambridge Road, Orwell, Royston, Herts. 
Telephone: Arrington689 
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John Braga 



WHY NOT A COMPUTER 
IN YOUR BUSINESS? 




mll-mMe. 



Yes, you can cprtiiinly leam to program in 
BASIC. Yes. vou can team to write a 

Isull-issumLthiUtiuhatesearched Can yOU 163 m BASIC program in 2 davs — well, one that 

high and loy, lor a '^oftw ir€ pack- in tWO weCks? ALMOST works. With perseverance yoti 

age to fit lour application. Yuu mav learn to create hies o data on your 

have tound nothing ot am use because Many microcomputers have been aold loppv disks, and, (though less likely, read 

tht software \ou haie seen i,, bv salesmen taking the easy wav out The 3' 1^^=' S"""^ "* '' ''^'^^ ^S^'"- ^'J' V"" '"^ 

poo a] 0, mthd nC ^m"" 
see prese talis in Ih eg Dre Ih Ir tn 

sad lo sa pa gram 

00 (\rv re B mthimes ebmmmW40 

vA ROM ba d ra rm Fu 

B ""mmgL ^laNna ha^ 



Lhe systems manual [ am always put m ^B 
mind oi Bristow in the Evening Standard, 
studying 'Brain Surgery for Beg in - 


Guidelines 


lompiir.ilivdv cheap. M.inf>i>wer ciisls 
much in demand — so cnmmiind high 


So. please avoid the fatile suggestions 


membi-ith.i-.i-h.'p^'fiJl-n.iundingad- 
i,.n,.,.,i„.nl. .n Ihr 'Used-Car 


—the 'you gel wh.il vou p.iv for' rule 
applies in pnigram writin,; [ust as 


■ ' ■ ■ .li.-.ik' a major part of 


■:■!':;':!',. ,..!;n';';';.^'m" 


much .ii viiu h.ive been offered else- 
where, pcrh.ips the other line is ton 






che.ip? Keep in mind that vou are 


L!i r. ■ iiii [III 1 - i-licd system, I strongly 












mmltDrinx llie efforts of people. 1 




doing this until it is in.slalled and 


A!; 


\' :.■■ ■ : ,:■..::„■:.'::;:: 


working live. Until thai moment comes 
you are continuing to waste money. , . 


The knowledgeable friend " ■ 


'■■'.",' .:■■■". ;:LSr£ 


Ion cmnot expfcl them to be slanted in 

ii'd;.---n ViiLJin.n find vourNelf.igreeinglD 



■ograms an? not usually What happens to 3 man 

' ^li?,;™;; its.;,:"; ^ix <«> "»""=' 



IhespLVilLC.Kionbeii 


H'hoi- 


in'. This is 


guard the lirm agam 
ur mind when the 




;t"ffl 


ritlen. Again this Ls 


very u 





primarily) you can frequently obl.im 

argain. Needless to say, however, there 

re snags: 

a. For every competent progr.imnier 

Ihereareseveralle55 competent. Into 

wh ich category does your hiend fall? 

After all you may be on the point of 

entrusting the runing of a major part 

iudEer.e.>r ' ' ' " 
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Programming 



Algoriltimic Design 



iVlartin Beer 




THE 
MODULAR APPROACH 



tage of new fadliB 


ended to take advan 
s provided by nev 
.andtolakeaccouii 


of changes in operad 

All programmers 

there can be nu bug 


g requirements. 
mpUdHy Ijebove th 


sion of their progra 


m (it can indeed b 
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So ong a he nlerfare between mod 
u e has been designed n su h a way &\s 
only data areas whiLh are ai.Iuath^ requii 



Algoritlimic Design 
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early stages 
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within that module rather Iharr globally 
when thty are available unnetessarily 
' Ihraughout the whole pnjgram. Global 
variables are always dangerous since they 
can be changed in the most unexpected 
places, which may be vejy difficult lo 
end. as the fault is only detected when the 
program uses thai variable legally The 



language which requires that vaiiabi 
are deciai^d before use- 



this 



^iffrre^llems'o 
points in the pi 

variable when. 
h^l van; 
With the 

should be enough space available for all 
the variables required by the program to 
be stored separately 

Even when using languages, such as 
BASIC, which severely restrict the num- 
ber of variable names available lor use 
these are sufficient for any but the most 
compleii programs, and these should be 
written in a more sophisticated language 
anyway, p 

Dr. Martin Beer is al the Computer Labar- 
atonf, UnwersityafLmeTpool. 



it's good to know 
we've got it right 

7 hope we might continue opposite the Conienis Page. Our clients 
are well pleased with the response received from issue J. and we 
would like to congratulate you on an excellent first issue' 

D. p. C. Whhurl (Mrs) (for Mkro Centre) 



II doesn't matter how 
much carefulthojghland 
planning goes into a new 
publication, you still can't 
be sure you've got it right 
until others tell you so. 

That's why it was 
reassuring to get our first 
response from an adver- 
tiser who clearly believes 



that Computer Age is 
a successful medium for 
selling their product. 
We believe it will work for 
you too. 

Computer Age has lots of 
exciting ideas planned for 
1980 to keep It the best 
computer magazine on 
the market. We know 



we've got off to a good 
start but now we plan to 
improve month by month. 

Why don't you find out 
what Computer Age can 
do for your company by 
phoning Advertising 
Manager Vanessa Black- 
burn Kiddle, 

on 01-928 6394. 




^^ comart specialists in microcomputers 

V Tnf ComarlLtd., P.O Box 2. SI. Neots. Hjntirsdon, CamM, PE19 2AF. Tel: (0480) 215005 TelsK 32514 



Package Statistics IVIil(e James 

SAM 

STATISTICAL ANALYSIS 
ON A MICRO 
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s would be 3 iciy te 




The same reasoning holds for the highly 

1,11.1! voii sit ,11 vmiT micro: it doesn't cost 

'... !■ ■ II -hauld be obvious bv 

.■ |.,.,r.ini-e of o^'ning a 


uhicc 


11 ,ire "f^g va/ue of a micro 
' ",'^',' ' computer comes simply from 
Muid itslowcost!" 










iL^iL..,. ..: 1,., Li.M. Thii in itselfis 








l.Ti.Hij;ii ti' cii.inijL' statistical practice, 
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tion. Most higher educational establish- 




1 . 1- i:,ik-i.l.uo 

■ ■ ip Mudcnls 


were l,,r,:, ,. , . ■ , i. ,,.,,IK neceW- 


larRc computer; and, although Ihev are 
usually charged for the use made, it's in 


horn 


hr;r;; :; ™w; 




m that'll ;.,^ , ■■>„',iidbe 






did 2) Verylargojobs 
fliHR 3) Very inleractli/e lobs 


belter ii~,'J ■, ■ . ■ . \.M,nlhe 

1 ■..■■■ ■ ■ ■ . ^,,.,1 local editing ler- 

! . ■ ■ J\,iriced problems. 


^plv- 


"' ^'i^*"™'' ^"^ly^* 


"^''^ lhe'rp'r>;blem''''lllll>;u'L;l!'n'mu'une!,a^ 


Micro computers for statistics 



iiiir mufih specifications are: PET and the 
smiill TRSRO for smaller problems: and the 
VECTOR MZ, NORTH STAR HORIZON, 



SU TPC iSHi:it/h80y ot any SllXVCPM .ii 
tLnn tlu-re 15 a conversational statisti 
p.H-|..me, called SAM [StatisBcal Analv 



Small Analysis and 
Teaching on a PET 






Mean, Median, Variance, Standard devia- 
tion, Skevmess, Kurtosis, Histt)gram, Lin- 
ear reareSBion.T-teBls, Correlation {CMB) 

Spearman (CBM) 

Cunie tlning. Linear, eiponential, log etc. 
(PETSOFT) 

Linear Regression (PETSOFT) 
Moving average(PETSOFT) 
T-Tests, mean, standard deviation (PET- 
SOFT) 

Statistical distributions (PETSOFT) 
Uultipis Hegresslon, Nth order regression 

(rarsoFTi 

A lypical PF.T djlj ,in.ily-.is m-,-.i,. 1 



TRANSFORMHTIONS 



Large Statistical Problems 



BIVARIATE STATISTICS 



CONVERSIONS 
REGRESSION 



'Even with all its extras 

the PET is not the best 

computer lor large 

statistical problems.' 



illiple and SlepwiM com- 



DISCRIMINANT 



IK CLUSTER ANALYSIS 





Simple 


Teach 












Graphics 






Not so Important 


















Hardware lloatinq paint 

















. . Replacea single value 



.! Catalogue disk 
..KilUdelele)aSAMI 
. . End edit 






Statistics 



ti.|™dj m..'thiKls. How many people wn 5 h he h gh hand 

Ipelslan-^ Ihey have earned out a factor analysis sideof thepnrtout,) 



S. ■> ", 
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Fig.z 


Conctusjon 
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underslnnding the purpose of our analy- 
ses rather than how locarrv them out, 1 

KolErpnces 
Further r«ding SAM MAN LTAl-ReKjich 
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PETSOrr caUlDRUE — PcKofI, Radtlyffe 


oTl,'!,fa 


l^'!,^..,,!,.'|::..'|,.^l ■ 




li)n«erneedloi.iri. 
s..r(bvhand. .inJ 




COMMODORE PET SOFTWARE cjlalogup 



Buy here at discoant prices ! L 

L '^ Full after-sales service in ourown workshops ^W 




^^ Tel: Bath Q»25) 28819 ^i 

(/ — Your dealer tor Bath. Bristol and S.W. ' 



BRAND NE Ws 



compiled by Microspy 



This middle section may eilher be pulled oul or pholocopied, 
then filed for reference. II will be comprehensive and range 
oyer the whole field of products, sen/ ices, events and courses. 
PU stands for Personal User. SB slands for small base - that is. 
small budget or small business. MB - medium base, medum budget or 
medium business. BB - big base, biq budget or big business Addresses 
are to be found at the end pf Brand Hem. 





SEN ELEcinorjics 



B SB Contiguraimn^a 



di&L= B4KRAM J) Asm MICHOSOLVETIieArpnsWicros 

rl I Mbylfl harO disc mulli IS bil SIQODus S41'Byl9dyrarr 
inyaplinnslQsyslems Up 6RS23SCBon= Onlian^ AM2no 











» 


MbylB rued disc plus 5 Mbyte carl ridge disc): 

'alion SlandardEyslem features AMCS mul- 
tiuser, muitilasKing nparatmg syslem Disc 




; 1 


■.y.ii\H>im:i 


k. 






Ooin\ arilhmehc ID 11 signilicani digils B 16- 

DMA. mulliplE level; veclored inlernjcl 
ALPHABASIC, e.tetided compiler, re-Entranl 


PASCALaraALPHALISP(lexlua( data mam 
pulation language) See Applicatrons itiis 
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ORG SUSINES MACHINES 
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Avainu 
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MODATA 

UK 5 Eire distributor lor Digilal Wif:rQS¥Btem5 
computers. I) DSC-a. Based or^ZBDAmpu, 
4MHz Uptn 2 MBytes (loppy disc storage, 
upto 26 Mtiytes hard d.sc CP/M operaling 
syslem (J plo lour users supportable BAS t. 

HEX 29. Bipolar hd-sl.ce architectu e p 
cesser Can support uplo 32 users, 16 a:,ks 
Muditasking syslem sottware ayaiiabe MB 
BBMalersarKlOEM.. 
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ANADEX 



DATAPRODUCTS 
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Computer Addition 



ArlttmietJc 



Victor Nicola 



DOING IT IN BINARY 



Continuing the series for the absolute beginner. 



B: 



in and ' 



Jra ((land I), the sum woiiid bcdtherd 



2) A - 89 A5^ i B = 5776„ 



added .ire a^ and b andtheca 



TOiildbe Thus A<B-E11B. 



' to the 



lot 



e: to add A = 101001 and B- 



Octal and Hex addition 



Negative numbers 

iLTS JIT slored in the mmputei 



ts dependins on li- 
re. In the course 
?vee.amplesrfre, 



position. This carry i^ added tc! 

rhclwridiRitsintiieneHpositiDnandthe The pruccdure for perfiimiire n. i ^ ^'* ou d b 

procedure continues, heodedma! addibuo is sim ^ tha ■^"^''^''"''c o 

_m5pr«..di,roccmldbesummari2ed.>s used for dedm^l ard binary addition The „„ h "gh t 

fsct to keep in mind, in the octal add Son ^^ ^ ^^ ^ 

2) RecordltKsumdlgll.' ' throuEh 7)', and /«r^"'oc™rs i,vhen\e "^^ '' '^ "' 

3) AdntoltienoitiigtitmoBtdtgilsDfeaoh sum exceeds 7. In the heiadeamal addi 






■ III. 
itmost dig 

tain further sum aigR Jeeds TdS / 

^v Examples: 

(1) A = 3217, 



Binary addition 

vadd,«<,n follows exactly the same *3G3 

.re a.s above. But, bearing mm,nd ^ ™<» 

binary -system has only two di^ts "■"> A+B-^TBOJ, 



numberrequirescompdnngbciththq-iign^ ^^^^^^^^^^^^^^^^^^^^^H negative number. The Brst is bv vvnn:i)> 

and magnitudes of bolh numbers, ArithmPtin down the absolute value of Ihe number ui 

subtiacBng the smallerm magnitude from MrmilllCIIU ^^^^ j^,^ ,hg„ complementing «ch bit 

the larger, then copying the sign of the ^^^^^^^^^^i^^^^^^" ( 0*1 and l-«n), then adding 1 lolhe new 

larger; and this, for the computer, is not 00010100 number. Eiample: -20,„. 

able for represenUng positive and negative After discarding the overflow, the result is 

numbers. They are called I's complement OOOIOOOO, = 16,., 
and 2'5 complement representations. We 

shall illustrate the latter only, as It Is the (2) A = -ZD,„ - 11101100, 

more frequently used. B = 4-4,^ = 00000100, 

In the 2'5 complement method positive *+B - 11110000, =340,, = 2SS-16 = -IS,, 

numbers 10 to 1271 are represented in s „. . „ 

wav such that (he most sij^ii 

e.g. OOOlCllOO, = +20|„ and 

NeganvB numbers ,ire reprcscn ted as 2'- '" general, if we are using an n-bil for- There i5re Hvo poirrts worth menU 

N, or 256 minus the absolute value ot the ™^,'' '^^f,?^'^ " '"'? "ambers is to 3, ,,,1, ^^ 

number. Thus ■20,,, will be represented as 2 -la"d therangeof negabvenumbersis j^^ f^^, „ ,„,, 3^^ two su« 

256-20 = 236|u = 11101100,, Notice thai "1 '<> -2 _A neg^ahve number, -N, will be complemenations of the binary ni 

MSB equal tol. It is worth mentioning at this stage that second is that in negative numbers, 

Ilcouldbeeasily proved that this melh- in most compuleri there Is a "cany" flag Ing I's are equivalent to leading 

od IS consistent, thatisif we add two num- which indicates, at the termination of the positive numbers: they are usi 

come is a number represented m this ment hasbeen exceedcdand then,ontest- 
method,Onelhinglheuserof thismelhod ing the status of the cativ flag, the pro- 
must be careful with and that is that the gram can take action to amend an error Subtraction 
sum should not exceed the range uf the which might have occurred due 10 the fact 

storage element: - 127 for positive num- that the sum is no longer correct. Usinn 2's complement n.'pn:senl, 

bersand -J to -128 for negative numbers in subtraction becomes very easy: comple- 

which case the nuicnme will be in error. Finding the Z's Complement 2t^\*^^^ the'tl^'' '" ^^ "^'"':'^'' 1"^ 



CJ. Communicdtions 

FLOPPY DISKS 

Our high quality disks are manufactured in 5V«" SINGLE £24.75 per 10 

Santa Clara, California. " DOUBLE £32,40 per 10 

All disks are delivered free of defects in 8" SINGLE £26.50 per 10 

materials and workmanship. '■ DOUBLE £44.15 per 10 

Performance is guaranteed for a minimum Also available in single units 
of 1 2 months. 

PLEASE SPECIFY EQUIPMENT WHEN ORDERING 

CONTINUOUS FORMS 

We offer a comprehensive form design service Stock forms 

to meet your special requirements. ^ .. ^ gy," |2,000s) £9.50 

Send details of your needs. 1 1 " x 9Vi" (2,000s) £10,60 



All our prices include VAT and delivery. SAE for lists 

9, DALE CLOSE, TODDINGTON, 

Nr. DUNSTABLE, BEDS. LU5 6EP. 

Tel.: (05255)2207 




IN 

Essence 
The Best In 
Integrated Circuit 
Technology 



The ALTOS Sun Series ACS aOOO 
BUSINESS/SCIENTIFlCmicracompii 



Highlbchnology 

ZBOdiic-biied micro compuler.lt'utilr 
th? iilira relidble Shugart 8 inch. laM 
compatible, due drives, dojble densitv 
single Bided, and proKiding 1 M, bvle ot 
data storage. The ACS 8000 features th 
e in high technalogv hardware. 

... . lobvles of le K dynamic RAM, 

j(270BEPROM,an AMD9511 Hoaling point 
;«or(OPTIONAL| a MVestarn Digital floppv disc 
oiler, s ZBO direct memory aeces! (OPTIONALI. Z80 
lei and serial I/O Iiao serial RS232 aorls, 1 parallel p 
bleCounter/Timer Ireal time 



(ALroSl Mg, 

^^^^^^^^^^^^^^^/ uior ALTOS systems ate now available. 
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FORTH 



Gil Filbey 
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SLOGAN 
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P 



•■•e now show how to assign addresses 






UUin the dicdcnary al which the vaj- 


10 feel what it means. L 


ckily. in BASIC 




you are not allowed to u 




Theformis, 


names of variables, forth 


en the form 


VARIABLE X 


would be allowed, altho 
















is stored there. (Two consecutive addres- 
ses are used in fact, su thai a sixteen bit 


In FORTH you ™W write 


E VARIABLE 5 




which simply means tha 






labelled 5 the number 6 i 


s.ored. To save 




[onfusion in reading, how 


evet.thisisbest 


The value 6 has now been stored at the 
address X, replaong the value 0, In 
FORTH, clear dislinction is maintained 
between the addren of a variable and the 


be confusedl 

Suppose variables X a 
assigned then we might m 


chine would not 
nd Y have bwn 


value stored there. Thus, if you type, 


fXtothatofV 


the address is printed and not the value. 

To see the value of the variable X you 
type 


This can be written, as ab 

ate execubon or compiled 

; XINTOY XfflV + 


ve, fonmmedi- 
ntoadeBnition, 


: VINTOX ¥<0X + 




The FORTH wDrdjs (pronounced 'at') is 
used to fetch the value lo the lop of the 
stack. 6 would be printed in the present 


(The contents of X m th 
and the contents ofYin til 
unaltered 1 


first definition 
e second are left 








of X without (elching the value by maim 


(Applesoft) see Eg. 1. 




of the FORTH word +!e.g. 


Whalisthere-sultof, 




ID K +1 


: XSMOW X« 






; YSHOW V« 




statement is equivalent to Ihe BASIC 




' ID D DO 




XINTOV VSHOW VINTOX XSHOW LOOP ; 








This biter form, 1 am sure, must create 
difficulties with school children who are 
learning at the same time to handle alge- 


You guessed it! Twenlv t 
acd sequence. 

In BASIC Ihccquivaltn 


rmsofqRbon- 



50 NEXT 

Constants 

ToLielinc.iC™s(™/-iucha5 
9B1 CONSTANT G 

G . 

irints 9S1 and rot an address 

■ tanls are the same as l^ot defii 
Ihe first three letters (symbol 
s!.igthofthenamearereccKni5 



r.iv- ,ind vflQables but obviously, for con- 
iiTii.n,,'. .1 method is needed for setting 

■isKiL' ..■luuij.ih space in the dictionaiy for 

li done by means of the FORTH word 
AL LOT [l, for any purpose, vou wish to 



variable which assigns a length to the 
(useful for later reference): 

D VARIABLE N 
Then: 

: XSTORE DUP U I D X NiBI - 
PUT LOOP ; 

and enter the Lsl: 
1372694521 ID XSTORE 



(The storing of the numbers has initiaH; 



:!, Sow 



at the 



irgesi 



: FLOAT DO X I GET X I 1 + GET 
2DUP 

;?IF X I PUT XjI 1+ PUT ELSE OflOP 
DROP 

THEN LOOP ; 

What does 1 FLOAT do? It gets the con 
tents of X and X 1, dupKcales then 

the stack, and swap -stores them if they an 
in the wrong order, (i.e. if (X D) is bigge 
than (X I)). If we do this N-1 Umes wel 

; COUNT NfBI - i 



How 
need ont I 



fetches the next. 




of ,u 1 1 , J tmed 


MNUMUUl'J 


To systematise this we row define ar 




''"Tr^^~3 




l^P Thi ■. L J » . c in tt 1 "h 't'he'luo'' corn- 




: BIN DUP ' 4- 
: GET BIN^ 
: SHOW GET , 
; PUT BIN ! 




ier I in as many ol the loops as we want, 
and m am wa\ we want and no defined 
loop wiWtrpkillu contTin [he loop counter 
for a further-Ill loop. 


mA 


X 3 BIN IS the address of the third array 


I'll repeat this technique. Define the in- 




X 3 GET fetches the value from the 
third address. 
X 3 SHOWpnntsit 


nermost loop so that the iinlv thing neces- 
sary to make it run is the count limit. For 
safety's sake test it by, for example 


■1 


25 X .1 PCT-av-. in English. "putZSin 






thelh,nl,nidros',olllu.,irrayX''. 






X 6 GET X 7 GET 4- X B PUT 


So the word SORT will set a count Umit 


^^^^^^^^^H 


,idd^ the .,.n(eniF of X h and X 7, and 


for FLOAT which decreases by one count 


^^^^^^^1 


With Ihf words as we have defined 


Note that the [ which appears eiplici th- 
in FLOAT is not the same as that which 




X iia>riL-spondstoX(l.)inBAS[C. 


appears explicitly in SORT. The program 
Vl^ll lake care of this. 




rn consecutive array ■'bins' we may write: 


As a matter of interest here the FORTH 


compuiD. in",Q..r''schTO)j'B,a-,J 


1 X I PUT Z X 2 PUT (etc) 


program sorted forty numbers, initially in 




the reverse order, in 2.6 sees, whilst BAS- 










: NATMUF* D do 1 X 1 PUT LOOP ; 


for large N. but will here serve as a speed 


Each back lou* co 


Now 100 NATNUM fills all bin? from to 


comparison. ■ 


(including poslass and 


mwilh integers fromOto 199. 
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If you want to put numbers from a table 


Gil Filbrif is a iKturer in physics ai the 


Place, London, S.E.I. 


into consecutive bins, then 


deE^ie firat a 


Poh/lechfiicof the South Bank. Ljndon. 





Catch up 
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with our 
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Patricic Sutton 




I 






Ihermore, Ihe laclt at 
: in Ihe listings (corn- 
it the 5ide of the op 
Lon of the prognns. 



for using 
HandboLk 



ven straightforward H wt 
BASIC intorpntprs have Ihei 
als, and the number of IxokE 
the subiecl of BASIC pmgrami 
to increase daily. So why I St t 



iwn BASIC inlerpieter 

t theexlenlthiityousrpawarcthalitdc.es vinced thai the book h^is been pranf-iead 

no L|.port nstmcbons ^udh a* FLX, can m depth, as ihere ,\re a number of mis- 

1 UBuaranlee that vou know all the varia- lakes; for example, in chapters. Here, a 

t^nli leaml some new variations on the juncUon with the Ferrarb ZN425E, a de- 

BASICthcmt excuse Hie pun). Dovcium vice v/hich appears to confuse^ as, In the 

tact want or even need, to know all the arcuil diagram given in the book, it Is wir- 

\ambons ol BASfC^ Well, that is up to ed up as a digital lo analogue converter, 

you but It \ u ire in the hibil of usinR whilst it is referred to as a "simple and 

p og ams om V n u sou ce h n this chcip analog e lo digi i converter It is 






puler systems by J. Hopton (Sigma Twh- to the openin>, sentence andlquote 
vou ni"! Press, 180 pages. £ I NormalK we count in lens but micro- 
gram wntlen in the machine code of the Z80 because these number systems are more 
an be microprocessor. The author used a Nas- compatible with the electronic building 
e FIX com-] microcomputer when developing blocks used today " 
gram Ihe programs, and Nascom have m fact Whatever happened to binary and the 
lows given their seal of approval to the book, pood old transistor ■.u'llch - .^h, th.Bc 
book The "Instant" Programs vary from simple weir the days! 




The Microscene The Future Martin Banks 



WHEN WE'RE ALL 
TEN YEARS OLDER 

What shall we see? 

nest's. But whether riglit or wrang, the 
of Auid P^t"l'HlasmadesomconeTHlNK(topla- 



m LanR Svne have died awav ^nd the S^n^e EBM) dimply b. 
Jl yearhaE,,UT,edovertoanDtl,er.we '"y '" ™" ™ "P^""" 




.- > -r laHpunditb person h 

'emorethsnanvolher.Whiietheendof view? and opinmns for Iheir validity, panie; 

vvearnrnrkssomcthine of a watershed When it come* to thinking about buanes? kets of the c: 

Weve,sn.dl,thcrei5somethir85pedai ^^diW future growth indwell-being, that those s"— - 

Dutlheeodofonedecadeandfhe^tart can be nobad thing, lydow, 

another that brings out the best (or So it iB that [ ihall now endeavour to fill ■'^"' products. IBM for example, has b, 

)rsl| in pundit? and observers o( any in some of the picture that 1 see evolving working on the development of ,i sir 

Forlhose a.-tivihes with ,, suitable orwrongTy 1™Jis immatenaMalJho"u|h not just for fun. They see a potential ap, 

igevitv it can be a time for nostalgia, he warned. 1 shall gloat bke cr^zy if I'm "*■"" '".^ fy*'*^^ "' "-is type m the 1 

iked back on with fondness at a ten "S^i) I do not run a microcomputer "^e, as m'egraled com mum canon, r 






pabilitv. T 



blv fit ^t least oi 
What follows now 
thing to make y 



;r the i 



°~ companies such as IBM will j 

. . - „ ' ™ complete package and produce 

what happens to the big comparaes. By cost intelli gen 1 terminals that v 

that I mean not Apple, Commodore, unlike present personal compi 

Tandy ei n/. wilh all due respect to them ^^^ ^{ the ewsdng market for 

In computer indushy tenns they are still ,^^5 ^^i, ^e an added attractior 

relatively small fry, ^a ^e able to sell the terminals 

Trethe network and system. 



may affect an individual company, and """' luouRh the micro-, personal-, srr 

what it should do about It. business computer market is relati' 

sponsibilih' lor the path the future lakes, in'lustries have done well to achi 

Everyone can read the prognostications oi •^"''b\e figure percentage grawlhs i 



i are in double figures mr 
Iready Apple in the Stalt 



The Future 



EMBElfflMEEffl. 
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OUR STANDARD SOFTWARE 

■ SALES LEDGER ■ ASSET REGISTER 

■ PURCHASE LEDGER ' APPLICATION SOFTWARE - 

■ NORMINAL LEDGER LEISURE, INSURANCE, 
VEHICLE HIRE, TRANSPORT, 

MANY OTHERS 



APPLE II PLUS 




Micro ManagemenL 

13-15 Connaughl Avenue, Frinlon-o 

Esse*. Tel: 02556-4592 



\bur Commodore PET System 

The Commodore PET is Britain's best poll In,, .v,;,,!^., — p-jf™ 



and the most populai ( himi in< \i r\ li< Id 



E \ r! 




NolleaBlorils attraction! i. the prico..rul'i:T-l,„,„i,-,r,ll lor.. elf i»,ilaiiirf unit to under i;2^00 

for ttie complete system includinf:n..|.[,y I tlskliniliindliigli-speed Primer Ask your neart-Bl 

Commodore dealer below for detailsal I tionoiLodoiehardware.softwareand Irainim-eoiirses. 
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K commodore 

We made small computers bio; business. 

niuodor,' Information (rnlre.liWl Kusi.m lioud, \*l ,11)1. IH-'tdH 57112 
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DATABASE 

Parts 



introduad. fliis artkk fiam nes hmi hi 
managermni injormalian deals u th hand 
ling and validation of data and lo th report 
gemralinn. 

Data management 
and valjdation 






and other operations using a hierachic 

wWeh appeared in the Srst issue of Com- 
puter Age (Dec, '79). ll mighl perhaps help 
to indicate the otdet in which records are 
retrieved- Basically, starting fror 



jung 



-e foil 



through, using the arrows or addressi 
beaiing in mind the highest level th 
needs to be scanned. If the retrieval i 
quest only involves the lowest level, li 
of DEPTC, DEPTN jnd MANC, then i 
cords are retrieved through their first lei 



rBCord 2: DEPTC 2, DEPTWa MANC2 

If however, the request involves the 
second level of the DEPARTMENT file as 
well thenrecordsareretrievedasfollows: 



Not 



a filer 



DEFTC1, 

DEPTCz! 
0EPTC2, 

DEPTC2, 



DEPTNt, MANC1,EMPC2 



Ting that 

die two levels in figure 2 are maintained in 
alphabetical sorted order of DEPTC and 
EMPC. diat a new employee EMPC6 Joins 
the department coded DEPTC2, and that a 
new department DEPC3 is created wiBi 
one emplovee EMPC7, then an operation 
such as INPUT will add the record 
DEPTO, DEFTNS, MANCJ, EMFC7, 




should only nppend EMPCb to follow the 
list of employees already attached to de- 
partment DEPTC2. Assume further that 
employee EMPC4 leaves the firm, then a 
DELETE operation will rtxmx its cotTT- 
sponding entry, so that Ihe file now looks 


Database 


Ihe system, particularly from two pointi 


the database. Indeed, the one that arises 
most often is when validating a record by 


ance of the data and thai of the efficiency 
of the programs in the sysrem. 

This latter point requires further com- 


What about the UPDATE operation? 
needs to be changed, though other fields in 


keys, and action is taken according to 

one could easily have to perform one com- 
plete pass thiough the database for each 
record entered, which could often be pro- 


ment. It is not feasible, in many instances, 
to ensure relations-free data. Indeed, as 
an example, consider a record of employ- 
ees charging rales and time worked in an 

to be invoiced could, in the simplest case, 
be the Hw worked multiplied by the rnt, 
worked out each week, say. If the cumula- 


the manager of a department is a spinster 
who gel6 married, then her maiden name 
is updated into her married name. 


hibitive on computer time. It is for this 


by one as they are keyed in is nut always 


tive charge on a given project ever since its 


Many different relinements to Ihe above 


possible. Tlie problem is made easier if the 


inception is required, it could be comput- 






ed over aU weeks and summed up. The 


are possible. The dbove operations were 






keys as those in the database, which is not 


proach might, however, be forbidding. 


record is added, updated or deleted. Two 




particularly when rates are frequently 


mxlxra-nm^ and sfo|jii( change'.. 


The alternative is, therefore, to allow 


separate field, call it chatxe in addition to 


In Ihe matching case, only those records 


incoming transactions to be processed in 
batches, which are then sorled as needed 


those of rale and time, and to only keep 


which have keys which match those of the 


and validated. Records failing validation 




incoming h-ansactions and/or obey some 


checks are then rejected for further 


Ihis field, as well as that of the time woA- 


screening condihons will be changed. 




ed. This, of coorse, embeds relations 


Global changes imply thai a change ap- 




within the data. Recovery procedures for 


plies to an records of a file Clearly, wme 


this latter approach are, however, more 


here in respect oi the cybemebcs of the 
validation system, and indeed any sys- 










chology of the user. Those records rejected 
by the validation program lor further 










amendments by the user should, in my 




'Many different 


opinion, be retrieved by the latter in ex- 


■What can the user 


refinements 


firsi entered. Tlris approach puts less 


ask tor in a report 


are possible.' 


request?' 




dfltion system and their relation, rather 
than to know jusl one. Feedback happens 














lobe more fluid [hat way as well- 




database. The ideal situation when keying 




More can be said about the practical 




it is unfortunate that many systems de- 






signers have not been concerned enough 




words, each potential record — individual-. 




article. The approach taken in the general 


ly. In this manner, if the record fails the 




purpose database management system 


check, the user can take immediate action 


perceived from notions of hardware and 


wfuch I have been developing on my own 



Though vetv appealing, particularly when component of Ihe totally integrated sys- design. Validation in this respect is uni- 

a VDU screen is used, this mode of data '^'"- ^ ^^ry simple rule, une 1 have found fornily conceived for dala management 

entry is not always most appropriate when helpful in practice, is to try io miiumisc and report generation. As such, it is more 

■ ■ the number of operations, both physical appropriale at this stage to explore some 

and mental, which a user has lo perform aspects of report generation beforeretum- 

data field is equivalent lo checking wheth- svstem. 

et this value belongs to, or Is excluded Some further points might be made on 

from, thesetof values, the lechnical and conceptual aspects of a RspO It generation 
validation system. Validation of a single 

On the other hand, validation of either a ibic or allowable values. This, however, is form standard routine programming tasks 

numeric or textual field often requires insufficient in that il ignores the concept such as mrhnif and repoil fnrmaHing. 

malchingihis field against a set of values If of relations either belween fields of the These tasks, if they are to be written in a 

these values are a pnon known to the pn> same record or between fields of different language such as BASIC or FORTRAN for 

grammer,lhenilwillbee5yfor[hemlobe records. Those relations should be per- each report, might take much time far 

included into the validating program, ccived by the system designer at the eaiH- programming. What ihe database man- 

This, ol course, has the drawback that ii est possible stage in the development of agement information 'system approach 

these validating values change, Ihe pro- Ihe system. The framework of Ihe rela- does, is lo relieve the user from these 

gram has lo be changed. A wav out is to get lional dalabase approach nowadays tasks, so as to let him concentrateon ikfin- 

the program to read these values horn a equips the system designer with adequate iig the nahire and content of his report 

separate small data file. tools lo assist him in this task. cques a he Ihan on how lo do it Of 

Once identified, relations should be ei ourse f he dalabase management in- 

fJotwiths landing the above, the most hacted from the data in the dalabase and ormalion y em is appropriate, the user 

dating values are pnrl tif Ihe data stored in parameters to the programs in the system g amming and should be able to express 



Granted this ea: 

quest should cont 
0/ the Ble(s) from 



It could be the plain pnnting of the duU 



Further, the forrnatting aspect of 
quest might specify which BeldB • 
be considered as row localors, thai i 
a break in the rows of the report e 
occur each time the value of the rov. 
015 changes. Additionally, the rep 

ditions used for selecting only th< 

cords which are required lor the rep 

On the cosmetic aspect nf repor 

spedfy, at run time, a global headi 
the report, as well as column- heac 
these are to be different from ihi 
' stored in the file descnpbon 
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LIST OF EMPLOYEES 
AS FOUND IN DATABASE 
CODE NAME 



EXAMPLE 2 



OEPAHTMBfT 



TABLE 

HEADING 

LIST OF EMPLOYEE CODES I 

FILE DEPARTMENT 

PRINT EMPC AS ■EMPLOYEE, CODE' 

BY DEPTC AS ■DEPAIITMENT, CODE' 

B¥ DEPTN AS 'DEPARTMENT, NAME' 

BY MANC AS MANAGER, CODE' 



FILE HOLD 

HEADING - SALARIES BV DEPARTMENT 

PRINT SALARY 

BY DEPTN AS 'DEPARTWENT' 



ON DEPTN PAGE-BREAK ) 
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SAUtRIES BV DEPARTMENT 
DEPARTMENT NAME SALARY 

ACCOUNTS JACK 15000 



EXAMPLE 1 




REPORT REQUEST 






r.portnah«fman 




QlubalhaKllng 


'LIST OF EMPtOYEES' conWnl of the 
nmdlng 




■r— 






rsquest 



a files EMPLOYER a] 



m employees a 
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SALARIES BY DEPARTMENT 
DEPARTMENT NAME 
MARKETING ALAN 

SUBTOTAL 



EXAMPLE 4 



FILE DEPARTMENT 



FILE DEPARTMENT 



LIST OF EMPLOYEE CODES BY DEPARTMENT 

DEPARTMENT DEPARTMENT 

CODE NAME CCX)E 



FILE HOLD 

HEADING SALARIES FOR 

DEPARTMENT' 

BV EMPN AS NAME' 



By compann^ the iibove ti 



EMPC 


DEPTN 


SALARY 


EM>N 


AL 


MARKETING 






JA 






JAI3( 


Jl 






JM 








JOHN 


ST 


MARKETING 


5000 


STEVBl 
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SALARIES FOR MARKETING 
SALARY 
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THE STUMBLING BLOCK 




Shrinking hardware 
-yes 

^ But can software 

follow? 



ler^ on-lir^E enquiry and d^ta pntry 



X through mini to micro and jsks, 
"Can software follow this trend and apply 
database thinking to small machines?" 

Like all artcles looking at the futuiE of 
any aspect of Ihc computer industry, I jm 
indulging in ganng at a crystal ball, to 
■^nme eitent However, whilst the indus- 



le forti 



.. offers 



The move Ihrouj 



■■2000^ when you'll 


bined with cheaper advanced hardware 


get Ihe hardware tree 


technology and advanced software lech 


with software." 




. . 


technology wiHiout mvrfmx to iminfrnwr 
thitiking. The trend is for prospective buy 
eis of minis lo look for COBOL anda 






standard database management system ai 


. However, thi, miniatuMsalion of 


Ihe means of taking full advantage of the 


r is only discussed in terms oi pure 














computer applicahnns using second gen- 


i useth Indav h.ive tar higher expec- 






ed files, with no data independence a 


e eipeclalions have ui general come 


program level. 


: through the move awav tram main- 


So, as we can see. a level ot user e«pec- 




lation has evolved with the advent o: 




minis and assoaaled software technol- 


on batch systems with, perhaps, scat- 


ogy, to the point where it is quesHonable 



Marketing 






I, the si 



IS gum5 of Ih 



3 fit thes 



There 



the light of the cliche which says on the market; (hey may be descn 
cosis are BOine to represent ex- minis in the promobonaJ blurti. bu 
cf magnitude way do they meet the generally ac 
its unol the year performance cnleria accepted for 
le hardware free "^"i. Dispensing, though in no d 
tory matter, with this particular I 



penditures with order 
greater than hardware ci 
2000 — when you'll get 



way; and the importanc 
diminishing. But hardwa 
necessary to run software 
new world of computine 



ai table. The other is the i 

application by softwan 
Kghlemng up Iheir proi 
grcssively smaller machir 

Ihe continuing downwar. 
isdcaled software to ir 



mng 



that 



ling block is 
software. Micros, to date, have few facili- 
ties for handling volume data, their use 

limited number of transactions. The need 
has not been there and with the technol- 
ogy moving so rapidly, a hjll commitment 
by a manufacturer to last week's state-of- 



ime. History and 
e continued high 
. Already Cobol is 



Art 11 follow. The dowr 



15 to offer high- "The gtowth of networks 
se type software Centring OH tiuge hardware 

users there are configurations in the hands of 

"huge haSt^ computer barons dictating the 

.ds of computet range of software available. " 



e will CI 



t. Whilst hard- 



Of 51 

ware technology comes upwards, not in 
size but capability, this expanding market 
must be met by software suppSere who in 
their own way are developing such tight 
compact techniques as to realise the posa- 
bility and market for the level of product 
required by a new and quickly eiqjanding 
generation of user. There will always be 






eather 






if Eur- 



connecled to the o 



le devoted to micros 
capability Unit 



irkel can offer. 
I software, the 



Possibly the most 

cost effective 

Computemn tlie world. 
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Accountants 



Milce Kusmirak 



ACCOUNTikNTS' GUIDE TO 
MICROCOMFUTEBS 



k'DU should have i 



n this article 1 will deal with some gen- as CAr-CIT, who have set up 5| 
ir dienlB on selecting programs for the main the companies offering proi 

j1 with your, or your make suggestions as to the profitable use ■ firBlly, the person who has b 

lo discussed the impor- " ' ■--'--' '■- 

Study any software produced by Ih 



has now set up on hi', own. Many of 

ants. Look carefully at what they can 
show you; probe thejr background; 
find Dul whether they unden-tand the 
comi'jemal requirements of your cli- 
ents; itsk yourself whether they are 




In both casei, 




t.me te^tinil 


lOt- 






voj have 












fr'^'e^^'re. 'has no 


tm 


^,1 11 T™'^ 
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only reaUties- 


olr 


ely o,i promis 
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uppliers of ni 


cro- 


























ooghly than thee 
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port and speed ol 
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— prepared and made available is of the 
greatest importance in an industry such as 
freighl- forwarding, where |obs are under- 

The concept of computeriMbon for the 

^g^^^^^^^^^^^^^^^^^^— Hudsons Croup is not, by any means, a 

the software but they said they would Grendon Trust, iWn^^rdT U^e ^ 

ontv do It by delegation to Traa," says Enally Selection Tnisl — in 1973, a cenb^ 

standard Burroughs programs, and Trace The system was *BeTred"lo ^computer 
wrote the )ob costing tailored to the user's bureau, but due to poor plannine and in- 
application requirement. The centraLsed adequate implementation with control 
system would mtegrale the job costing, procedures, the result was no good. Local 
purcna-^s sales, cashbooks, joomalsand management at branches eventually 
other aci-ounhng funcdons to provide an reached a stage where distrust of infomia- 
accurate financial package mterrelated to don produced by the central system fore- 
management information. -Our first ob- ed them to evolve some form of account- 
ware^and '" ^^^^^ comprising hani- ing system of their own. when^by they 
formance levels. Computerisation'^^ 
of computer- seriously considered again dunng 1976. 

use we are a transfer only the sales system of Hudsons 

ised systems Fraght Services onto a computer bureau 

!n years ago, ^""1 ^'^TB- the bureau system had been 

ist five years operating successfully, but costs had soar- 

■Is.tnolpos- ed to a level where le-appraisal was 

of packages necessary. 

of contract '" early 1978, the accountinB functions 

>s there an? werephased in. "Tostartinitial runs, Bur- 

^ . . ..._ appUcadons roughs at Baker Street tested our pro- 

a ^ou^blf cot"* f" ""■.^^^'^^"^ ^T "eT^ budnesTu^^wl^^'successful ItThat comTul'eftimeSseBu,!'ou1S 

Ushe'lT ^ryZnc7'r^o.^ ' cToabTe f '''""' °'" °^'^^ --™P"'"- speedy and h-d other users," says MikelTiomas, '^ 

providing adequate support fadliUes, ma'I^nowe'r Tn'^^ a'*^L'l!''"^°"f 1 TTie sy.slem produces a general ledger 

The inidal approach was to Nixdorf. the!^^ areas iXreo™5 si activity report each month, as well as 

to keep to ^he bi^names b^s^^'^ ^1° "'" ^^^ '^"^ '^.'jZ™': ^*"'ls<'"s' °P^- ports. The job 'costing appLc^on''^w'S 

T.tj:':ztz:zz::z:^KZ ^if^''^-^^^'^^^^^^^^^^ rlec^p7':ra^';w'^io''b't™™^ 

sr'i'!^C;*'l;^/;'hVproductiln o[ i."??5Tn'':rl°rI'''!.I'f/^fr,^°""': ^Pto"Xe"ln'^ooXt^'.'°"™ 
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ing and 50 operations staff. Additional _ ,^_^^ 

'T;;:;r."™T;:.„p.„,i„„.M, rb™"TZ°"t,'"*sr'',s; ""J™'=;'»-"5"c"-=""t'.*"s 

SSrirf""-r^ °'^"^"'»^-s^s tzAsstidsz^b^ 
3t^f,£/=- s^3'^.s-5jssi.2 js^^sizs:s,ssi;H 

with 9.2 Mbyte du.il tcmovable disk unit, the eh,...K.ri..iL .... iTJl.rL , ".^ report., for .nri.vH..,! ,„^ 



a :50 Ipm pnr 



'rariclieB are generally similar, a comput. of sotting 



spedfie types of contracts and is capable 



:;wi„=gb"r.-'ta£ii'po™s.ty'^: =yn=nWa'blr'i.TeS sh^ ^11",^,;' sr2o" 



itldudiiig destination, tonnage'^ Ivpe'of _ ,, relcv^t costs. ImplemenHng procedures 
material margin analysis, etc. '^ TWO USCrS "^"."''^ '"f^i' ='!« '™"'"S^''" ^ ""^A 
_ J ^ , ^^^^^^^^^^^^^^^^^_ ™'^" s^^le than Ihat adopted for Ihe ac- 
Thesecondphasciainlendedtoenram- ^^^^^^^^^^^^^m counting applications, It is expected that 
passtheaccounOngsystemsDiothercom- ,n order to successfuUy implement the 
pames wllHn the Group, niese include a "Our preseni Ihougiils are lo develop third phase mentioned 4ove. an inhouse 
substantial property company wilh in- systems, both accounting and operation- proerammer will be called in lo work 
dustrial property at various locations in al. Further, we will need lo follow the closelv with a svstetns manaeer account- 
the UK, a purchasing company, an off- same route as in the case of the imple- ants and managetia! peraonnel lo achieve 
shore services company, a management mentation of the present systems," says an acceptable level of success 
company and a transport company. In Sam Hu.sain, "Thus, we would form a Hudsons place a grpal deal of import- 
most caws, "off the shelf programs may planning committee, whose brief would ance on close co-operation with the com- 
be adapled io suit Hudsons' own particu- be to collate statistical information on puter manufachirer or supplier/systems 
lar requirements, Thi^ phase will, how- documentation, information required to house, partieulariy with regand to" use of 
ever not be commenced until such time be processed, and would sttjdy in depth standard programs, computer testing 

refinement of easting programs complet- search would include talking lo Hudsons' Almost certainly, this as^t ™™ play^an 

ed.ThethirdandmosiambiOousphaseis personnel and studying software and important part in the initial selection of 

the total integration of operational infor- hardware available on the market. The ob- the computer system to be used 

mation with accounting and financial (ective of the planning committee would 

information on an EDP system. This plan be to pnsducc a detailed feasibility report f_AUn,-^ Nki,- ":- : ■■■ '■- ...„,„,„„da 

envisages shipping diKHjmentation, cat- for approval bv management. Should the '..„,rlu*s 

culations, and others being processed proposals he acceptable, it is anticipated . , ,,,,. ,„ ,^ 

orTOUro3ted"''bv 'o rTHons"'Tr' ^^^J^"'" °^^''^^'.^"'' P™?""'" "^" '* '"" '' r. .„ U^ 
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.^e will, whether it costs us money or 

nLmiomireenoursaoav —— &° ""'"'' ^"'^ ''" something abuut 

^ it." 5ays Rowe. "Such ethics which ab- ^"^ company, work i 

The company s tum,.ver last year was ounded in this countrv at the turn of Uie '^^- '■"""aa'a say fhey nave gained an 

around atO.OOO and the year before they century have been dving every since — if '"<""^<^ insight into the operations of aU 

made a net profit of mat under 00,000. is known as service and we orovideit " Abacus's customers to ensme Ihey pro- 

Toller insists if 15 iar better lo have many vide the right kind of support, "Fomidala 

make money in printing," he says, "ynu Toller's business works and when fhey 

40-Zur wwkTnd r^a^y com^p''uteri"airon "ROWB decided tO try sTngs'^wl^ch^Mr Toll^ do^fin'l Vaw t 

is the only way you can achieve this.' pUtting right What had QOne mention because we know cuactiy what 

It all eoes back to Februarv las. vnar wrong in the past." h,^ requirements are," says Rowe E«- 

, 6° ^^ '° tetiruaty lasl year a I" pressing confidence in the system Toller 

when Toller met P..v^ /taiv, M.D. of ■ himse/says-'Abacus hardwai^ nee^ 

Abacus, the systems and penpherals ^^^^^^^^^^^^^^^^ virtually no maintenance it is welt de- 

iTndahoroVaTn^erd l^r'aTas^anJeffi"- As small com uter s st s "^""'^ '"''■ '"' '°^ "' ""'■ "' ^°^'- ^"^ 

m"i, the7la"kcra™ou't Toiler's ™put7r "on anTL^Zming .oire^VeedTZ '" ""^ ''"'^ '^'>'^' ToUer says he did a lot 

problems and Rowe deaded til try putting techniques of good system design 'and '" "slening and window shopping, "Aba- 

righl what had gone wrong in the past, system software requit^ments should be- -^i^ s«"iBd the best because we wanted 

"What we an; trying to do IS lo provide a ^'n we hope to Create a better under- "'h^f 'P^lic software lailoongand they 

mundcd service, to understand ihe needs standing between designers and buiideis. "^"^ prepared to design^ and implement 

every'^way'b^au''srwrwanTlE^lo'h'ave Emphasising the need to pay close atten- "Every decent installation needs tailor- 

lessproblems than he had before he Qi"ir but separate attention, lobolh parts, ing," says Rowe, "and beware anybody 

bought a computer." says Rowe, ^""^ ^^l^' " = "" S'""' ''^""S a marvel- who says they have an off-the-shelf busi- 

lous architect (systems designer) and a ness package because everybody's needs, 

Ihe computer has changed the way marvellous builder loroerammprl biiiW- iit^s .litiit„= ir.,.,^-..= ,„,i.,^", „.,- ,„ 



bus architect (systems designer) and a ness package 
e way marvellous builder (programmer!, build- likes, dislikes 
d indi- ing out of flimsy bricks, nor is it any good all different," 
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INTEGRATED SMALL BUSINESS SOFTWARE 
- I5B5 - 

FAST AND EASY to' UBE ISBS MEANS INCREASED EFFICIENCY 
AND PROFITABILITY - PUT IT TO \/VORK FOR YOUR BUSINESS 



STOCK CONTROL 350 

ORDER ENTRY 8 INVOICING 350 

NAME S ADDRESS SYSTEIWl 250 

COMPANY PURCHASES SVSTEW 450 

COMPANYSALESSYSTEM 450 

GENERAL ACCOUNTING 400 

PAYROLL 500 

Packages supplied or floppy disk wiin easy la follow 
Reference Manuals — NO PREVIOUS COMPUTER 
KNOWLEDGE REQUIRED TO OPERATE ISBS tuns 
on 48K Norlhslar Horizon, Rair Black Son or other sys- 
tems supporting CP/M" — plus VDU and 132 col 
printer. Complete suite or individual packages avail- 
able now and are fully supported 
Other softwaie packages available include Time 
Recording Syslema, Finance Control and many others. 
Special application sotlware undertaken lor Northstar 
& Black Box and also complete TURNKEY SYSTEMS. 
-CP/M rBgisIsred trademark oi Digital Researcti 
Costs stioviTi e>clusive of VAT 
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